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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards after the draft finalized by 
the Agricultural Produce Processing and Milling Machinery Sectional Committee had been approved by the 
Food and Agriculture Divisional Council. 

Various terms are commonly used in relation to grain dryers and drying. With a view to accord authoritative and 
uniform definitions to these terms, this standard has been formulated. 

This standard was first published in 1977. This revision has been taken up to incorporate a number of new terms 
and to update existing terms in the light of comments received on the standard. 
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Indian Standard 

GRAIN DRYERS — GLOSSARY OF TERMS 

(First Revision) 



1 SCOPE 



2.11 Convection 



This standard covers the definitions of various terms 
frequently used in relation to grain dryers and drying. 

2 DEFINITIONS 

2.1 Absolute Humidity — Absolute humidity is the 
ratio of mass of water and mass of air in a mixture of 
water vapour and air. 



2.2 Ambient Temperature — 

surrounding atmospheric air. 



The temperature of the 



2.3 Available Heat in Drying Air — The quantity 
of heat in drying air that can be utilized in evaporating 
the moisture from the grain. 

2.4 Batch — Quantity of grain put into a bin 
or container on repetitive basis that can be held for 
drying. 

2.5 Blending — The process of mixing two or more 
different products together, such as, grains and supple- 
ments, to obtain desired quality characteristics or of 
mixing different quantities of the same product with 
different moisture contents to obtain a final mass with 
a uniform moisture content. 

2.6 Bound Moisture — The amount of moisture 
tightly bound to the gram interior with properties 
different from those of free moisture. 

2.7 Bin Discharger — An equipment/outlet for dis- 
charging products from bulk storage bins. 

2.8 Casing — The outer enclosure surrounding the 
entire heat exchanger and confining the air being 

heated. 

2.9 Conduction — Transmission of heat through or 
by means of a conductor. 

2.10 Control — Any component of a dryer or heat 
source designed to effect or limit any normal or ab- 
normal conditions of the drying operation or control 
drying parameters in a desired way. 



Transmission of heat by moving masses of matter, as 
by current in gases and liquids, caused by difference 
in density due to different temperatures. 

2.12 Cooler A self contained unit for cooling of 

dried but hot grains. 

2.13 Cooling Stage The time required to move a 

cooling zone entirely through a grain mass. 

2.14 Cooling Zone — The portion or section of the 
grain mass front in storage where the temperature of 
the grain falls during aeration. 

2.15 Cycling Burning — Type of operation wherein 
application of maximum heat is periodic, such as: 

a) cycling between high fire and low fire; 

b) cycling between high fire and a constant 
pilot; and 

c) cycling from high tire to off, then restarting 
to high fire by constant or intermittent 
ignition. 

2.16 Dehydration — The reduction or lowering of 
moisture from grain/product usually to a very low 
level. 

2.17 Depth Factor — When drying with air, a depth 
which would contain enough product that, if all the 
theoretical heat available for drying could be used, it 
would all dry. to equilibrium in a period of time equal 
to time required for fully exposed grain to dry half- 
way to equilibrium. 

2.18 Dew Point — Temperature at which a vapour 
condenses' its first drop of liquid from vapour-air mix- 
ture. At this temperature the dry-bulb temperature 
equals the wet-bulb temperature. 

2.19 Dielectric — A non-conducting material hav- 
ing few electrons of fixed polarity or charge. 

2.20 Discharge Grain Temperature — The mean 
temperature indicated by a thermometer inserted in a. 
sample of grain being discharged from the dryer. 
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2.21 Dry-bulb Temperature — The temperature of 
a vapour-air mixture ordinarily determined by using 
the thermometer. 

2.22 Dryer — A unit which provides the conditions 
for reducing moisture, generally by forced ventilation 
with or without addition of heat. 

2.22.1 Batch Dryer — A dryer wherein the product 
to be dried is placed in batches and drying is regulated 
by the length of time the whole batch is under treat- 
ment in the dryer. This can be portable or stationary. 

2.22.2 Circulating Dryer — - A batch dryer equipped 
to circulate or mix the product during drying or cool- 
ing period. 

2.22.3 Continuous Flow Dryer — A dryer in which 
the material is moved through in a substantially con- 
tinuous stream and its rate of progress regulated in 
order to adjust the capacity of the unit. 

2.22.4 Counter-Flow Dryer — A continuous-flow 
dryer wherein the grain being dried move in one 
direction and the drying air moves in the opposite 
direction. 

2.22.5 Cross-Flow Dryer — A continuous flow dryer 
wherein the flow of air is the transverse to the direc- 
tion of flow of the product being dried. 

2.22.6 Direct-Fired Dryer — - A dryer in which the 
product of combustion comes into direct contact with 
the product being dried. 

2.22.7 Indirect- Fired Dryer — A dryer in which the 
product of combustion does not come in contact with 
the product being dried and heat is transferred through 
heat exchanger. 

2.22.8 In-silo Dryer — A silo or large bin in which 
usually large quantity of grain is stored is used for 
drying of grains by providing air heating and circula- 
tion arrangement and controls. 

2.22.9 Parallel-Flow Dryer — A continuous flow 
dryer in which the drying air flows in the same direc- 
tion as that of the grain being dried, 

2.22.10 Self-Contained Dryer — The dryer unit con- 
sisting of the drying and/or cooling chamber, heat or 
radiation source, all fans and duct work alongwith the 
necessary controls and product handling equipment. 

2.22.11 Tunnel Dryer — A dryer in which the grain 
being dried is conveyed through a tunnel like cham- 
ber. It may be continuous flow or batch type. 



2.23 Drying — The reduction of moisture in a prod- 
uct usually to some predetermined moisture content. 

2.24 Drying Air — The air being passed through the 
grain for drying. 

2.25 Drying Air Temperature — The temperature 
of the air entering the grain being dried. 

2.26 Drying Conveyor — A mechanical linkage or 
assembly to carry the grain being dried through the 
drying chamber. 

2.27 Drying Front — The divisional layer between 
the dried and undried grains in drying systems with 
shallow drying zones. 

2.28 Drying Zone — The band or layer of grain in a 
dryer in which most of the drying occurs at any 
instant. 

2.29 Enthalpy — Enthalpy of air is defined as the 
heat content of a unit mass of dry air and its associate 
moisture. 

2.30 Equilibrium Moisture Content — The mois- 
ture content of the grain when it is in equilibrium with 
the surrounding atmosphere. 

2.31 Equilibrium Relative Humidity — The rela- 
tive humidity of the air surrounding the grain which 
is in equilibrium with grain of a given moisture 
content. The air and grain are at the same tem- 
perature. 

2.32 Evaporation — The total mass of moisture 
evaporated by the dryer per hour or per batch calcu- 
lated from the input and output moisture content of 
the grain and the output mass of the grain treated; 
except in case of the batch or in-silo dryers. 

NOTE — In batch or in-silo dryer there may be circumstances 
where the output moisture content is most accurately estimated 
by reference to the total loss of mass during drying. Also there 
may be loss of mass due to insect infestation if grain are stored 
for long duration. 

2.33 Flow Control Valve — A check valve which 
permits flow of fluid in either direction but which limits 
excessive flow in one direction. If the designated flow 
rate is exceeded, the valve automatically closes. 

2.34 Fail Safe Control — A control so designed, that 
a malfunction of any of its components shall automati- 
cally stop the operation of the device or equipment 
controlled by it. 

2.35 Fan — A device used to move air for drying, 
aeration etc. It includes blade assembly, mounting 
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structure and casing, but may or may not include a 
power source. 

2.36 Free Moisture Content — Amount of moisture 
adhering to grain surface or mechanically entrapped 
in the void space of grain having nearly all properties 
similar to those of free water. 

2.37 Hot Air Unit — A basic heated air producing 
unit including fan, burner and electrical system or any 
other type of complete heating system. It is usually 
coupled to drying structure by means of a flexible duct. 

2.38 Heat Capacity — Heat capacity is known as the 
heat required to raise the temperature of a unit mass 
of a substance by a unit temperature. 

2.39 Heat Exchanger — A device used to transfer 
heat from one fluid stream to another without inter- 
mixing. 

2.39.1 Direct Type Heat Exchanger 

In this type of heat exchangers, the hot flue gas is di- 
luted with atmospheric air and the mixture is used for 
drying grains. 

2.39.2 Indirect-type Heat Exchanger 

Indirect-type heat exchangers are of two types. One is 
air to air heat exchanger, in which the air to be used 
for drying is heated by the flue gas in a shell-and-tube 
heat exchanger. The other is steam-to-air heat ex- 
changer, in which air to be used for drying is heated in 
shell and extended surface (fin) heat exchanger using 
steam. 

2.40 Hot Air Drying — Use of forced ventilation with 
the addition of heat for drying. 

2.41 Hot Air Temperature — Mean temperature of 
the air to be used for drying the grain, measured at a 
number of points as close as practicable to its entry o 
the grain. 

2.42 Holding Capacity — The amount, of grain a 
dryer or a bin can hold. It is not necessarily the dry- 
ing capacity or the throughput capacity of the dryer. 
For example, a continuous flow dryer may have a 6 
tonne holding capacity, a 12 tonne throughput ca- 
pacity and an average drying capacity of 2 tonnes 
per hour. 

2.43 Humid Volume — Humid volume of a vapour- 
air mixture is the volume in cubic metres of one 
kilogram of dry air and its accompanying vapour at 
the prevailing temperature and pressure. 



2.44 Manometer — U-tube filled with liquid to mea- 
sure pressure in air duct systems. 

2.45 Maximum Permissible Drying Time — The 

maximum elapsed time that may be used to complete 
drying any portion of the grain without undesirable 
change in grain quality. 

2.46 Modulate — Automatically governing the rate 
of fuelilow by a control which is temperature sensi- 
tive in order to maintain a constant temperature at the 
location of the sensing device. 

2.47 Moisture Content — Content of water in the 
grain expressed as percentage by mass on wet or dry 
basis, determined by using following formula: 

Moisture Content Weight of water in product 



(Wet Basis) = 100 x Weight of dry matter + Water 



Moisture Content 
(Dry Basis) = 100 x 



Weight of water in product 
Weight of dry matter 



2.48 Pitot lube — Special tube used in conjunction 
with a manometer to obtain air velocity in air duct. 

2.49 Plenum Chamber —An air chamber maintained 
under pressure (positive or negative) usually connected 
to one or more distributing ducts in a drying or aera- 
tion system. The term is also used to designate the air 
chamber under the perforated floor in a grain bin and 
the pressure chamber between grain columns in a batch 
dryer. 

2.50 Pressure Regulator — A device which reduces 
the fluid (liquid or gas) pressure to a relatively con- 
stant delivery pressure while inlet pressure and vol- 
ume of gas may vary. 

2.51 Pressure Relief Valve — A valve designated as 
a safety device to open and remain open, to discharge 
a fluid whenever the fluid pressure reaches the start- 
to-discharge setting of the valve. When the fluid pres- 
sure drops somewhat below this setting, the relief valve 
automatically closes. 

2.52 Pressure System — Method of air movement 
in which the air is forced through the product with the 
air duct or ducts at a pressure about atmospheric pres- 
sure. It is called a 'pushing' or 'forcing' system of air 
movement. 

2.53 Pre-ventilation — The cleaning of the plenum 
or duct of any volatile gases prior to ignition of the 
burner. It is usually accomplished by a device which 
ensures that the fan is operating for a certain period of 
time before ignition is permitted. 
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2.54 Psychometric Chart — The various properties 
of air and air-water vapour mixture represented in a 
graphic form. 

2.55 Quick Acting Valve — A manually-operated 
valve specially designed to accomplish rapid shut-off 
of fuel flow to dryer. 

2.56 Radiation — ■ Transmission of heat without the 
help of intervening media. 

2.57 Relative Humidity — Relative humidity of a 
vapour-air mixture is a measure of its fractional satu- 
ration with moisture and is defined as the ratio of the 
partial pressure of the vapour to the saturated pressure 
at the same temperature. 

2.58 Specified Ambient Conditions — The ambient 
conditions of temperature, pressure and relative 
humidity to which the results of a dryer may be 
corrected. 

2.59 Specified Energy Consumption — The con- 
sumption of energy for evaporating one kilogram of 
water including the heat equivalent of all power used 
by the dryer corrected to specified ambient conditions. 

2.60 Specified Evaporation — The mass of water 
evaporated per unit of fuel, corrected to specified am- 
bient conditions. 

2.61 Static Pressure — The pressure exerted by a 
static fluid medium on the wall of the container. 



term also applies to equalization of moisture or tem- 
perature throughout kernel or grain. 

2.67 Throughput — The amount of grain which can 
flow through a continuous flow dryer per unit of time. 

2.68 Time of Drying — The elapsed time from the 
start of the drying process to the point of achieving 
desired moisture content of product. 

2.69 Time of One-Half Response — Time required 
to dry fully exposed grain half way to equilibrium. 

2.70 Traverse Time — The in-product travel time of 
air from entrance to any point. 

2.71 Turning — The process of moving grain through 
the air within a bin or storage structure or from one 
bin or structure to other. 

2.72 Unbound Moisture — Moisture in excess of 
equilibrium moisture content corresponding to satu- 
rated humidity. 

2.73 Vapourizer — A type of heat exchanger wherein 
heat is supplied to change the liquid fuel to vapour 
ready for combustion. The vapourizer may be inte- 
gral with the burner so that part of the heat of combus- 
tion is used for vapourization. 

2.74 Vapourizer Burner — An integral unit depen- 
dent upon the heat generated by the burner as the source 
of heat to vapourize the liquid fuel. 



2.62 Steady State — Condition when the operation 2.75 Velocity of Air Flow 

or process reaches equilibrium. 



2.63 Suction System — Method of air movement 
in which the air is moved through the product with 
the air duct or ducts at a pressure lower than 
atmospheric. It is also called exhaust system of air 
movement. 

2.64 Supplemental Heat — Any heat added to that 
already present in the atmosphere to obtain a limited 
temperature rise to accomplish drying within the maxi- 
mum permissible drying time to prevent spoilage. 

2.65 Temperature Rise — The difference between 
ambient temperature and the temperature of the dry- 
ing air resulting from the addition of heat by dryer 

burner. 

2.66 Tempering — Bringing a product to a desired 
moisture content or temperature for processing. The 



2.75.1 Apparent Velocity of Air Flow 

The rate of air flow determined by dividing the quan- 
tity of air flow by the cross-sectional area. 

2.75.2 Average Velocity of Air Flow 

The rate of air travel through product void space, it is 
determined by dividing the apparent velocity by the 
product void space. 

2.76 Void Space — The space between the particles 
in a bulk of stored grain usually expressed as percent 
of total volume. 

2.77 Wet-Bulb Temperature — This is the steady 
temperature reached by a small amount of liquid evapo- 
rating into a large amount of rapidly moving unsatur- 
ated vapour-air mixture. 
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